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D r .  Ed Southern 
Department of Zoology 
MRC Mammalian Genome Unit 
University of Edinburgh 
'Nest Mains Road 
Edinburgh EH9 3JT 
Scot land 

Dear Ed: 

I a m  enclosing our f i r s t  p rep r in t  i n  which w e  make extensive use of t h e  t r a n s f e r  
procedure, but I am wri t ing  mainly t o  inqui re  about your response t o  t h e  idea  of 
helping us with a combined bu reauc ra t i c - sc i en t i f i c  problem. W e  are now within 
range, s c i e n t i f i c a l l y ,  of cloning in t eg ra t ion  sites f o r  the  proviruses of both 
avian sarcoma-leukosis and murine mammary tumor v i ruses ,  s ince  w e  have i d e n t i f i e d  
r e s t r i c t i o n  fragments from clones of in fec ted  c e l l s  containing hose sequences 
l inked t o  the  termini of the v i r a l  genome. Both systems show evidence of spec i f i -  
c i t y  i n  the  i n t e g r a t i o n  events,  s ince  t h e  recombinational site on the  v i ra l  DNA 
seems t o  be mostly i f  not always the  same ( i . e . ,  a t  the  pos i t i on  on the  DNA cor- 
responding t o  the  termini of the  v i ra l  RNA). I n  t h e  case of t h e  avian v i ruses ,  
we have defined some sites i n  t h e  c e l l u l a r  genome t h a t  are used p r e f e r e n t i a l l y  
by c e r t a i n  s t r a i n s  of v i rus ,  although the re  are c l e a r l y  d t i p l e  sites ava i lab le :  
i n  t he  mammary tumor v i r u s  system, the re  are a l a r g e  number of ava i l ab le  s i tes ,  
but  we do not ye t  know whether t h e  number of avai labb sites i s  l imi ted  o r  whether 
some sites are employed p r e f e r e n t i a l l y .  I n  e i t h e r  case, i t  is  of obvious i n t e r e s t  
t o  clone seve ra l  fragments containing hos t  and v i ra l  sequences t o  determine whether 
the  c e l l u l a r  and v i ra l  sites are homologous and t o  compare the  f ea tu res  of t h e  
various c e l l u l a r  sites used by each v i rus .  Our emphasis is upon the  fragment which 
contains t h e  end of t h e  provirus encoding the  5 '  terminus of the  RNA, s ince  the  
100 bases a t  the  5' terminus of avian v i r u s  RNA have been sequenced ( the  same should 
soon be t r u e  for t he  mammary v i r u s )  and s ince  i n t e r e s t i n g  regula tory  machinery is 
l i k e l y  t o  be found upstream from the  provirus. Clearly,  w e  have a formidable en- 
richment process t o  worry about before cloning, but we would expect t h a t  a jud ic ious  
combination of ge l  e lec t rophores i s  (? gene machine), r e s t r i c t i o n  enzymes, reverse 
phase chromatography, etc. should be adequate t o  achieve a 100-plus enrichment, 
enough t o  make cloning and de tec t ion  wi th in  the  realm of reason. 

Beyond t h i s  however, l i e  t h e  bureaucra t ic  hura les .  A t  p resent ,  everything we wish 
t o  do is unh iguous ly  P4. 
but I can ' t  be  very op t imis t i c  about thBapproach. I f  t he  new guide l ines  are signed 
by Fredrickson---an unl ike ly  event f o r  a t  least s i x  months---we could do some th ings  
i n  polyoma under P3 conditions,  but again many th ings  would have t o  be s t a r t e d  i n  
P4 unless an ER3 system w e r e  ava i lab le .  One of t h e  th ings  I hope t o  l e a t n  at ICRF 
is t he  use of polyoma vec tor  system, with Mike Fried,  I n  case i t  appears t ha t  cloning 
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i n  polyoma is  the  b e s t  way out.  Cer ta in ly ,  we'd r a t h e r  do t h e  work i n  procaryotes. 
The last  option would seem t o  be t o  do some of t h e  work i n  a country, such as Great 
Br i t a in ,  i n  which t h e  rules appear more f l e x i b l e ,  even though they may be caut ious ly  
administered. I personally th ink  a good case can be made f o r  cloning the  s o r t s  of 
fragments I am thinking about, s ince  we can t r i m  the  viral components down t o  50- 
100 bases with t h e  appropr ia te  r e s t r i c t i o n  enzymes; it  would seem very unl ike ly  t o  
m e  t h a t  so few sequences could t r i g g e r  a cancer epidemic! 
i n t e r e s t  i n  these  matters among t h e  obvious people a t  ICRF and I a m  wr i t i ng  t o  
s o l i c i t  your view@ of these  experiments i n  general and t o  l ea rn  your a t t i t u d e  towards 
a co l l abora t ive  program between our l a b s  t o  t r y  t o  do some. I f  you were i n t e r e s t e d ,  
and i f  simpler so lu t ions  do not  appear bureaucra t ica l ly  f e a s i b l e  by the  t i m e  I leave 
f o r  s a b b a t i c a l  (next J u l y ) ,  I would l i k e  t o  consider the  p o s s i b i l i t y  of f i l i n g  a 
j o i n t  app l i ca t ion  t o  GMAG. I f  approved, I would come up from London f o r  whatever 
t i m e  was necessary (I am here remembering your kind i n v i t a t i o n  t o  consider doing 
some experiments i n  Edinburgh) and would hope t h a t  t h e  post-docooral fellow i n  our 
l a b  most involved i n  t h e  avian work (Steve Hughes, formerly with ?lario Capecchil 
would a l s o  be ab le  t o  come over f o r  p a r t  of t h i s  t i m e .  

There is  very l i t t l e  

I w i l l  be curious t o  hear what you th ink  of these  ravings. 
case, t o  having some t i m e  together next year. 

I look forward,t&n any 

3est regards,  

Harold E. Vannus, M.D. 
Associate Professor 
Department of Microbiology 

Enc 1s. 


